CHAPTER 12

INTERNAL STRESSES AND STRESS CONCENTRATIONS
IN GRAVITY DAMS

1. Discussion of Secondary Stresses. The assumptions ordinarily used
in the design of dams do not reveal the concentrations of stresses found at
corners, at the junction with the foundation, around openings, and at other
points of structural discontinuity. Recently, considerable attention has been
paid to these stresses and some progress has been made toward their solution.

These stress concentrations are not peculiar to dams but are merely special
cases of the secondary stresses found in practically all structural members.
Consider, for example, the simple case illustrated in Fig. 1. Neglect the
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PIG. 1.   Stress distribution in a beam.

weight of the beam itself. It is usual to assume that direct stresses and shears
in such a beam are distributed according to diagrams a and 6. Unless the
forces Fi9 F%, and Fs are applied to the beam in accordance with diagram 6, this
assumption does not hold, particularly near the ends and near the fulcrum.
Secondary stresses exist at these points. These effects are local and for a
moderately long beam are usually neglected.

There are, of course, many more complicated cases of secondary stress, some
of which assume great importance but many of which can safely be ignored.
It is important that the designer know when a special investigation is neces-
sary.

The principles governing secondary stresses in dams are the same as for
other structural elements, but the influence on safety is sometimes more im-
portant. Uncertainties in regard to foundation reactions were discussed in
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